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CLAIMS 

1 . A fluid ejection device comprising: 
firing cells; 

signal lines configured to receive a series of pulses; and 
an address generator configured to receive pulses from the series of 
pulses and generate a set of address signals in response to the received 
pulses, wherein the set of address signals is adapted to enable the firing cells 
for activation. 

2. The fluid ejection device of claim 1 , wherein the set of address signals is 
provided during one address timeslot in a series of address timeslots. 

3. The fluid ejection device of clairn 1, wherein the series of pulses is 
repeated and the address generator is configured to generate a series of sets of 
address signals in response to the repeating series of pulses. 

4. The fluid ejection device of claim 3, wherein the series. of sets of address 
signals is provided in a corresponding series of address timeslots. 

5. The fluid ejection device of claim 3, wherein each set of address signals 
in the series of sets of address signals is different. 

; 

6. The fluid ejection device of claim 1 , wherein each signal line of the signal 
lines is configured to receive a pulse in the series of pulses and the address 
generator is configured to receive six pulses from the series of pulses. 

7. The fluid ejection device of claim 1 , wherein pulses in the series of pulses 
are non-overlapping pulses. 
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8. The fluid ejection device of claim 1 , wherein the address generator 
comprises: 

memory elements configured to provide an active output signal in 
response to the received pulses; and 

logic configured to receive the active output signal and provide active 
address signals in the set of address signals. 

i 

9. The fluid ejection device of claim 8, wherein the memory elements are 
adapted to provide a series of active output signals in response to the series of 
pulses. 

10. The fluid ejection device of claim 9, wherein the logic receives the series 
of active output signals and provides a series of sets of address signals in 
response to the series of active output signals. 

1 1 . The fluid ejection device of claim 1 , wherein the address generator is 
configured to provide a sequence of sets of address signals in response to 
receiving a control pulse coincident with one of the received pulses. ■ 

12. A fluid ejection device, comprising: 

a first fire line adapted to receive a first energy signal having energy 
pulses; 

a first address generator configured to provide first address signals; and 
first resistors electrically coupled to the first fire line and to receive at 
least some of the first address signals, the first resistors configured to conduct in 
response to the first energy signal to eject fluid based on the first address 
signals. 

13. The fluid ejection device of claim 12, comprising: 

a second fire line adapted to receive a second energy signal having 
energy pulses; » ..." " 
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a second address generator configured to provide second address 
signals; and 

second resistors electrically coupled to the second fire line and to receive 
the second address signals, the second resistors configured to conduct in 
response to the second energy signal to eject fluid based on the second 
address signals. 

14. The fluid ejection device of claim 13, wherein the first address generator 
is configured to generate the first address signals based on timing signals 
received by the fluid ejection device and the second address generator is 
configured to generate the second address signals based on the timing signals. 

1 5. The fluid ejection device of claim 14, comprising a control line adapted to 
receive a control signal having control pulses, wherein each of the control 
pulses coincide with a pulse of the timing signals to control operation of the first 
and second address generators. 

1 6. The fluid ejection device of claim 13, wherein the first address generator 
provides valid first address signals for three of six pulses in a repeating series of 
six pulses and the second address generator provides valid second address 
signals for another three of the six pulses in the repeating series of six pulses. 

1 7. The fluid ejection device of claim 1 6, wherein the valid first address 
signals and the valid second address signals reference the same address 
during one cycle through the repeating series of six pulses. 

18. The fluid ejection device of claim 12, comprising: 

a latch configured to receive first address signals and provide latched 
address signals based upon the first address signals; and 

second resistors configured to eject fluid based on the latched address 
signals. 
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The fluid ejection device of claim 18, comprising: 
a second fire line adapted to receive a second energy signal having 
energy pulses, wherein the second resistors are electrically coupled to the 
second fire line and configured to respond to the second energy signal to eject 
fluid based on the latched address signals. 

The fluid ejection device of claim 18, comprising signal lines adapted to 
receive timing signals that provide a repeating series of pulses, wherein each of 
the signal lines is adapted to receive a different one of a repeating series of 
pulses. 

The fluid ejection device of claim comprising a control line adapted to 
receive a control signal having control pulses that coincide with at least one of 
the pulses in the repeating series of pulses and to conduct the control pulses to 
the first address generator. 

^ A fluid ejection device comprising: 
a plurality of firing cells; 

a fire line adapted to receive an energy signal having energy pulses; and 
an address generator configured to provide a series of address signals 
adapted to enable firing cells of the plurality of firing cells in a series of address 
timeslots, wherein the energy signal provides at least one energy pulse during 
each of the address timeslots in the series of address timeslots to energize 
selected enabled firing cells. 

\ if" * 

2\. The fluid ejection device of claim 2$, wherein the address generator is 

configured to provide the series of address signals in a first sequence of the 

series of address signals and a second sequence of the series of address 

signals. 
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<0>- 

The fluid ejection device of claim 2^, wherein the first sequence of the 
series of address signals is the reverse of the second sequence of the series of 
address signals. 

The fluid ejection device of claim ^t, wherein the address generator 
comprises: 

memory elements configured to provide output signals; and 
logic configured to receive the output signals and provide the series of ' 
address signals in response to the output signals, wherein the logic is 
configured to provide the series of address signals in the first sequence in 
response to the memory elements providing the series in a first output sequence 
and the logic is configured to provide the series of address signals in the second 
sequence in response to the memory elements providing the output signals in a 
second output sequence. 

yjj^ 2^. The fluid ejection device of claim ^ f wherein the address generator 
comprises: 

first memory elements configured to provide first output signals; 

second memory elements configured to provide second output signals; 

first logic configured to receive the first output signals and provide the 
series of address signals in the first sequence in response to the first output 
signals; and 

second logic configured to receive the second output signals and provide 

the series of address signals in the second sequence in response to the second 

:• 

output signals. 

, 72? 

^ 2^. The fluid ejection device of claim wherein the address generator 
comprises: 

memory elements configured to provide output signals; 
first logic configured to receive the output signals and provide the series 
of address signals in the first sequence in response to the output signals; and 
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second logic configured to receive the output signals and provide the 
series of address signals in the second sequence in response to the output 
signals. 

*9. The fluid ejection device of claim wherein the address generator 
provides seven address signals as a set of address signals during each of the 
address timeslots in the series of address timeslots. 

\). The fluid ejection device of claim wherein the address generator 
provides two active address signals in a set of address signals during each of 
the address timeslots in the series of address timeslots. 

§\ The fluid ejection device of claim $Q, wherein the address generator 
provides thirteen sets of address signals during thirteen address timeslots in the 
series of address timeslots. 

The fluid ejection device of claim wherein the address generator 
provides fourteen sets of address signals during fourteen address timeslots in 
the series of address timeslots. 

The fluid ejection device of claim 2^, wherein the address generator 
comprises: 

a shift register configured to provide output signals during each of the 
address timeslots in the series of address timeslots; and 

logic configured to receive the output signals during each address 
timeslot in the series of address timeslots and provide address signals in the 
series of address signals during each of the address timeslots in the series of 
address timeslots in response to the received output signals. . 

The fluid ejection device of claim 30, wherein the logic is configured to 
actively pull low at least one of the address signals provided during each of the 
address timeslots in the series of address timeslots. 
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^5. The fluid ejection device of claim ^0, wherein the output signals comprise 
thirteen output signals and the shift register provides a different active output 
signal in the output signals during each of thirteen address timeslots in the 
series of address timeslots, and the logic provides different active address 
signals in response to the different active output signal during each of the 
thirteen address timeslots in the series of address timeslots. , 

v i* 2 - 

3§. The fluid ejection device of claim 30, wherein the output signals comprise 
fourteen output signals and the shift register provides a different active output 
signal in the output signals during each of fourteen address timeslots in the 
series of address timeslots, and the logic provides different active address 
signals in response to the different active output signal during each of the 
fourteen address timeslots in the series of address timeslots. 

v -321 

3^. The fluid ejection device of claim $3, further comprising signal lines 
configured to receive a series of pulses, wherein the logic is configured to 
receive three pulses in the series of pulses. . 

3^ The fluid ejection device of claim 3^, wherein the logic provides valid 
address signals for three consecutive pulses in the series of pulses. 

3\ The fluid ejection device of claim 3Y, wherein the logic provides invalid 
address signals during three consecutive pulses in the series of pulses. 

\o. The fluid ejection device of claim comprising signal lines configured to 
receive a series of pulses, wherein the shift register comprises shift register 
cells configured to receive an input signal and pulses in the series of pulses and 
to store the input signal in response to the received pulses. • 
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The fluid ejection device of claim Wherein each of the shift register 
cells comprises two stages and each of the two stages is configured to receive 
two pulses in the series of pulses. 

The fluid ejection device of claim 4(8, wherein each of the shift register 
cells comprises a first stage and a second stage, wherein the first stage is 
configured to receive the input signal and store an inverse of the input signal in 
response to two pulses in the series of pulses and the second stage is 
configured to receive the inverse of the input signal from the first stage and 
store the input signal in response to another two pulses in the series of pulses. 

\^ 

43. The fluid ejection device of claim 40, wherein each of the shift register 
cells comprises a first stage and a second stage and the first stage is configured 
to receive direction signals and the input signal. 



\4. The fluid ejection device of claim 45}, wherein each of the shift register 
cells comprises a first stage and a second stage and the first stage of one of the 
shift register cells is configured to receive a control signal as the input signal. 

4(5. The fluid ejection device of claim 41}, wherein each of the shift register 
cells comprises a first stage and a second stage and the first stage of two of the 
shift register cells is configured to receive a control signal as the input signal. 

4^. A fluid ejection device comprising: 

signal lines that conduct signal pulses; and 

means for generating address signals in response to the signal pulses, 
wherein the address signals are adapted to enable firing cells for activation. 

4x. The fluid ejection device of claim 4§, wherein the means for generating 
address signals comprises means for generating a series of address signals in a 
corresponding series of address timeslots. 
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4^. The fluid ejection device of claim 4^, wherein the means for generating 
address signals comprises; 

means for providing a series of output signals in response to the signal 
pulses; and 

means for generating address signals based on the series of output 
signals. 

49^ The fluid ejection device of claim 4$, wherein the means for providing a 
series of output signals comprises means for providing an active output signal 
and the means for generating address signals comprises means for providing 
active address signals based on the active output signal. 

5fy The fluid ejection device of claim 4^5, comprising means for initiating the 
generation of the enable signals. 

5(1 . The fluid ejection device of claim 4^, comprising: * 

means for selecting a sequence of the address signals, wherein the 
means for generating address signals comprises means for generating the 
selected sequence of the address signals in response to the received signal 
pulses. 

^2. A method of enabling firing cells in a fluid ejection device, comprising: 

receiving a repeating series of timing signal pulses; 

generating a series of address signals in response to the repeating series 
of timing signal pulses; and 

enabling firing cells with the series of address signals. 

5^. The method of claim 5^, comprising: 

receiving a first control signal pulse coincident with a first one of the 
timing signal pulses in the repeating series of timing signal pulses; and 

selecting a sequence of address signals for the series of address signals 
in response to receiving the first control signal pulse. 
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'^4. The method of claim Comprising: 

receiving a second control signal pulse coincident with a second one of 
the timing signal pulses in the repeating series of timing signal pulses; and 

initiating the generation of the series of address signals in response to 
receiving the second control signal pulse. 

5^. The method of clairn^, c^mfrising: 

providing an active output signal from a memory element in a series of 
memory elements in response to receiving the second control signal pulse. 

5^. The method of claim comprising: 

providing the active output signal from a different memory element in the 
series of memory elements in response to each series of timing signal pulses in 
the repeating series of timing signal pulses. • 

5T. The method of claim 5§, comprising: 

providing an active address signal in response to the active output signal. 

si 

The method of claim $X, comprising: 

receiving a control signal pulse coincident with one of the timing signal 
pulses in the repeating series of timing signal pulses: and 

initiating the generation of the series of address signals in response to 
receiving the control signal pulse. 

55^. The method of claim 9^, wherein generating a series of address signals 
comprises: 

generating a set of output signals in response to one series of timing 
signal pulses in the repeating series of timing signal pulses; and 

providing a set of address signals in the series of address signals based 
on the set of output signals. 
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60. The method of claim 9\£, wherein generating a series of address signals 
comprises: 

generating an active output signal in response to one series of timing 
signal pulses in the repeating series of timing signal pulses; and 

providing two active address signals in response to the active output 

signal. 

i , si 

8^ . The method of claim 9?, wherein generating a series of address signals 
comprises: 

generating an active output signal in a series of active output signals in 
response to each of the series of timjng signal pulses in the repeating series of 
timing signal pulses; and 

providing active address signals in a series of active address signals in 
response to each of the active output signals in the series of active output 
signals. 

hg. A printhead die comprising: 

a controller configured to generate a set of signals; 

a first line adapted to conduct first pulses; 

a second line adapted to conduct second pulses; 

a first group of resistors coupled to conduct based upon the set of signals 
and the first pulses; and 

a second group of resistors coupled to conduct based upon the set of 
signals and the second pulses. ; 

The printhead die of claim ^Twlierein the first group of resistors 
conducts in response to a first at least two signals of the set of signals and the 
second group of resistors conducts based upon a second at least two signals of 
the set of signals, and wherein the first at least two signals and the second at 
least two signals each comprise at least'one different signal then the other. 
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The printhead die of claim\2, wherein the controller provides the set of 
signals in a predetermined pattern. 

v v us 

The printhead die of claim (ty, wherein the predetermined pattern 
comprises sequentially providing at least two signals of the set of signals during 
any time period. 

^6. The printhead die of claim^S.^wherein the time period during which each 
group of at least two signals is provided has a same duration. 

v, u u( 

C^7. The printhead die of claim 6j£, wherein the controller comprises: 

a shift register including a plurality of shift register cells, each configured 

to provide at least one output signal; 

a plurality of outputs each configured provide one of the set of signals; 

and 

a plurality of switches configured so that at least two switches of the 
plurality of switches is coupled to receive an output of one shift register cells and 
wherein one of the plurality of switches is coupled to one of the plurality of 
outputs. U\ 

6^. The printhead die of claim wherein the controller comprises: 
a shift register configured to provide output signals; and 
logic configured to receive the output signals and provide the series of 

signals in response to the output signals. 

The printhead die of claim^2 f wherein the set of signals includes at least 
a first state and a second state, and wherein when the set of signals are in the 
first state only the first group of resistors are coupled to conduct and when the 
set of signal are in the second state only the second group of resistors are 
coupled to conduct. 
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7V The printhead die of claim ^S&ierein the set of signals comprises a 
plurality of states and wherein the states are provided in a sequence as the set 
of signals by the controller. 

-^\) 7<\ . The printhead die of claim 70, wherein the set of signals are provided in a 
second sequence that is an inverse of the sequence, based upon a direction 
signal received by the controller. 

^ \2. A fluid ejection device comprising: 
firing cells; 

a control line configured to receive a control signal; and 
a controller configured to respond to the control signal to initiate a 
sequence adapted to enable the firing cells for activation. 

^} Z- 7B- The fluid ejection device of claim comprising signal lines configured to 
receive pulses, wherein the control signal comprises control pulses and the 
controller is configured to initiate the sequence in response to receiving one of 
the control pulses coincident with one of the pulses. 

ty. The fluid ejection device of claim wherein the controller comprises an 
address generator configured to receive the control pulses and the pulses and 
provide a series of address signals in response to receiving the one of the 
control pulses coincident with the one of the pulses. 

^\ \ "'" he flUid e j ection device °* claim wherein the controller comprises 
memory elements configured to provide a series of active output signals in 
response to receiving the one of the control pulses coincident with the one of 

the pulses. • 1 

* ) 

7 \ The fluid e J ection device of claim 7% wfieTein the controller comprises a 
shift register configured to provide a series of active output signals in response 
to receiving the one of the control pulses coincident with the one of the pulses. 
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x <)<''; 

7^. The fluid ejection device of claim Ap, wherein the signal lines are 
configured to receive the pulses in a series of pulses and the shift register is 
configured to shift once in response to receiving the series of pulses. 

^8. The fluid ejection device of claim 7V2, comprising signallines configured to 
receive pulses in a series of pulses, wherein the control signal comprises control 
pulses and the controller is configured to initiate the sequence in response to 
receiving one of the control pulses coincident with a particular pulse in the 
series of pulses. 

7$. The fluid ejection device of claim x£, comprising signal lines configured to 
receive pulses, wherein the control signal comprises control pulses and the 
controller is configured to provide a sequence order for the sequence in 
response to receiving one of the control pulses coincident with one of the 
pulses. 

The fluid ejection device of claim comprising signal lines configured to 
receive pulses in a series of pulses, wherein the control signal comprises control 
pulses and the controller is configured to provide the sequence in a first 
sequence order in response to receiving one of the control pulses coincident 
with a first one of the pulses in the series of pulses and a second sequence 
order in response to receiving one of the control pulses coincident with a 
second one of the pulses in the series of pulses. 



. The fluid ejection device of claim Sf^ comprising signal lines configured to 
receive pulses, wherein the control signal comprises control pulses and the 
controller is configured to select a sequence order for the sequence in response 
to receiving a first control pulse coincident with a first pulse and initiate the 
sequence in response to receiving a second control pulse coincident with a 
second pulse. 
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cgy b^. The fluid ejection device of claim ^,^/Kerein the controller is configured 
to prevent the firing cells from being enabled for activation in response to 
receiving the first control pulse coincident with the first pulse and a third control 
pulse coincident with a third pulse. 

0^ {h}. The fluid ejection device of claim "^/^erein the controller is configured 
to respond to the control signal to prevent the firing cells from being enabled for 
activation. 



8tt. The fluid ejection device of claim "Ag, wherein the controller is configured 
to respond to the control signal to stop the sequence after the sequence is 
initiated. 



&j>. A fluid ejection device comprising: 
first firing cells; 

a control line configured to receive a control signal; and 

a first address generator configured to respond to the control signal to 

initiate a sequence of first address signals adapted to enable the first firing cells 

for activation. 



B^xinprisir 



^ §\ The fluid ejection device of claim 85^, comprising: 
second firing cells; and 

a second address generator configured to respond to the control signal to 
initiate a sequence of second address signals adapted to enable the second 
firing cells for activation. 

<g\jl The fluid ejection device of claim comprising signal lines adapted to 

receive pulses, wherein the control signal comprises control pulses and the first 
address generator is configured to initiate the sequence of first address signals 
in response to receiving a first control pulse coincident with a first pulse and the 
second address generator is configured to initiate the sequence of second 
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address signals in response to receiving a second control pulse coincident with 
a second pulse. 

h^. A fluid ejection device comprising: 
firing cells; 

a control line configured to receive a control signal; and 
a controller configured to respond to the control signal to prevent the 
firing cells from being enabled for activation. 

8^. The fluid ejection device of claim 8£, comprising signal lines adapted to 
receive pulses, wherein the control signal comprises control pulses and the 
controller is configured to prevent the firing cells from being activated in 
response to receiving a first control pulse coincident with a first pulse and a 
second control pulse coincident with a second pulse. 

X A 

The fluid ejection device of claim comprising signal lines adapted to 

receive pulses, wherein the control signal comprises control pulses and the 

controller is configured to prevent the firing cells from being activated in 

response to receiving a low control signal coincident with a first pulse. 

9^1 . The fluid ejection device of claim 8J3, wherein the controller is configured 
to respond to the control signal to initiate a sequence adapted to enable the 
firing cells for activation and to stop the sequence to prevent the firing cells from ' 
being enabled for activation. 

A fluid ejection device comprising: 
first firing cells; 

a control line configured to receive a control signal; and 

a first address generator configured to respond to the control signal to 

provide first address signals that prevent the first firing cells from being enabled 

for activation. 
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O^L- ^ A f |uid ejection device comprising: 
means for ejecting fluid; 
means for receiving a control signal; and 

means for responding to the control signal to initiate a sequence adapted 
to enable the means for ejecting fluid for activation. 



^4. A fluid ejection device comprising: 
means for ejecting fluid; 
means for receiving a control signal; and 

means for responding to the control signal to prevent the means for 
ejecting fluid from being enabled for activation. 

b§. A method for ejecting fluid from a fluid ejection device, the method 
comprising: 

receiving a control signal; and 

initiating a sequence adapted to enable firing cells in response to the 
control signal. 

0^ A method for preventing ejection of fluid from a fluid ejection device, the 

method comprising: 

receiving a control signal; and 

disabling firing cells for activation based on the control signal. 



